The term dystonia was coined by Oppenheim in 1911 to describe sustained posturing as well as tonic and clonic spasms of different parts of the body with muscle tone fluctuating between hypotonia and hypertonia.' Most patients with dystonia have primary torsion dystonia, which is either sporadic or hereditary.2-6 The biochemical and pathophysiological mechanisms of primary (idiopathic) dystonia are unknown.7-'0 Dystonia rarely occurs as a psychiatric condition, although it is frequently misdiagnosed as such."' -13 Dystonia has been classified according to distribution as either focal, when only a single body part is involved (torticollis, blepharospasm, oromandibular dystonia, writeres cramp, or foot dystonia), multifocal or segmental, when more than one body part is involved, or generalised, indicating involvement of at least one leg and a cranial or a brachial structure.3564 Occasionally the unilateral arm, leg, and face are affected. This presentation has aetiologic significance and calls for a separate category of hemidystonia.
We describe 22 patients with acquired hemidystonia and propose a pathogenic mechanism for this disorder.
Methods
Three hundred and nine patients with dystonia, defined as involuntary sustained posturing, have been evaluated at the Baylor Movement Disorder Clinic from 1978 to 1984. Twenty-two patients (7-1%) had dystonia of the arm and leg on one side of the body and some had involvement of the neck or face (tables 1 and 2). None had generalised dystonia, positive family history, or Ashkenazi Jewish background. Patients with focal dystonia, Wilson's disease, Huntington's disease,-Hallervorden-Spatz disease, and other hereditary neurological syndromes were excluded. There was no history of exposure to manganese, carbon monoxide, drugs, or other agents known to produce persistent dystonia.I 16 All patients were filmed.
Results
There were 22 patients, 12 men and 10 women (table -1). The mean, age.at onset of hemidystonia was 36 years (range: 2 to 72 years). Eleven patients (50%) had focal neurologic deficits prior to the onset of dystonia. The mean latency between the onset of focal signs and the appearance of abnormal posturing was 4 years. Patients 1 to 6 acquired cere-650 bral insults before 7 years of age and had a mean latency of 9-7 years (range: 1 month to 32 years) from the acute injury to the onset of hemidystonia. Adult patients developed hemidystonia within 6 months after the predisposing injury.
The mean duration of dystonia was 6 years (range: 2 months to 19 years). The patients were followed an average of 2 years. Two patients (nos. 13 and 14) had been followed for Parkinson's disease for 2 and 8 years, respectively, before they developed hemidystonia after thalamotomy.
CT scans were performed on all 22 patients ( fig  1A-B and 2B ). Eleven patients (50%) had evidence of basal ganglia damage on CT (tables 2 and 3). Diffuse damage in the basal ganglia region contralateral to hemidystonia was present in seven patients (Nos. 1, 2, 4, 15, 17-19), and in 3 (Nos. 3, 5, 22) the lesions were confined to the striatal nuclei, involving chiefly the putamen. Cerebral angiography showed an avascular mass corresponding to the location of the arachnoidal cyst in patient 1, an embolic occlusion of the right middle cerebral artery in patient 17, and bilateral carotid stenosis in patient 22. Electroencephalograms in nine patients were Dooling and Adams examined the brains of five patients with "posthemiplegic athetosis" and found generalised gliosis of the thalamus in 1 brain and striatal damage in 4.20 They suggested that any lesion capable of isolating the striatum from the ventralis anterior, centrum medianum, and ventralis lateralis nuclei of the thalamus, while preserving the corticospinal pathways, could result in contralateral involuntary movements. Although they used the term athetosis to describe these movements, a review of the case histories suggests that their patients had hemidystonia. Other reports provide additional evidence for the theory of striatopallido-thalamic disconnection (table 4). All but five of the 35 reported cases of hemidystonia had focal lesions of the striatal nuclei by radiographic studies 1Dooling (3), Gordin (1)]20 6 Head Trauma and Sequelae 3 6-81 14 [Andrew (1), Brett (1), Burke (1), Burton (1), Demierre [Austregesilo (1), Burke (1), Demierre (2), Glatt (2), Bleed, or Arteritis) Grimes (1), Marsden (5), Obeso (1), Russo (1), Soloman (1), Sunohara (1), Traub ( 1)161 56 21 In our series, the most frequent cause of hemidystonia was haemorrhage or infarction in the basal ganglia (eight of 22 patients): patient 17 had embolic occlusion of the right middle cerebral artery, patient 21 became hemiparetic during a migraine attack, and patient 22-suffered a thalamicbasal ganglia haemorrhage, patient 18 probably developed hemidystonia from migrainous vascular occlusion, and the remaining four patients probably had thrombotic occlusions of arteries supplying the basal ganglia. Dystonia is a rare complication of cerebrovascular disease in the basal ganglia territory. None of the 20 adult patients with CT-documented basal ganglia lesions reported by Naeser et al29 and Damasio et aP°h ad hemidystonia. Graff-Radford and colleagues described five patients with thalamic infarction, two of whom had hemipareis with no associated dystonia.3' Posthemiplegic dystonia seems to occur more often in children than adults, possibly due to aberrant neuronal sprouting during brain maturation.20 32 Sparing of the corticospinal tract and disruption of the pathways between the striatum, pallidum, and thalamus are probably essential for secondary dystonia to occur.20 In our series, patients 16 and 21 had partial involvement of the corticospinal tract in the internal capsule on CT scan. All others had no apparent corticospinal involvement.
Patients 9 and 10 developed hemidystonia as a result of suspected ceroid lipofuscinosis, a heretofore unreported complication of this disease. These patients highlight the importance of a thorough search for storage disorders in all patients with atypical dystonia. Light and electron microscopy of peripheral lymphocytes or biopsy material taken from conjunctiva, skin, or rectum will usually establish the diagnosis. Sea-Blue histocytes may be seen on bone marrow biopsy.3334 It is possible that these two patients will eventually develop generalised dystonia, a more typical manifestation of the storage disorders. [35] [36] [37] [38] Patient 11 presented with hemidystonia, peripheral neuropathy, and fasciculations suggesting motor neuron disease. His ' We conclude that hemidystonia is often preceded by hemiparesis and that it usually implies a structural, degenerative or metabolic lesion of the contralateral basal ganglia. It is produced by a disconnection between the striatum and the thalamus with preservation of the corticospinal tract. A delay in onset of dystonia is commonly seen in patients with acute brain damage in childhood. Treatment is often disappointing, but favourable results may be obtained with medical or surgical therapy.
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